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A B S T R A C T
Children who are very picky in eating frequently refuse the intake of foods. This rejection is not only
based on the evaluation of taste, but also on tactile qualities of foods. It matters whether food is crispy
or slimy, consistent, or with bits and pips. It is hypothesised that children who are more sensitive to touch
and dislike the feel of various tactile stimuli in general, are also more dismissive of tactile stimulation
in their mouth and therefore more selective in their eating. In the present study, 44 children between
the ages of 4 and 10 were asked to feel different tactile stimuli with their hands and to taste different
foods. Results showed a significant positive correlation between the evaluations of the two modalities,
especially for the younger subjects. This suggests that tactile sensitivity might play a role in the accep-
tance of food. Future research could explore if training children to tolerate more tactile stimuli would
also increase their appreciation of a wider variety of foods.
© 2014 Elsevier Ltd. All rights reserved.
Introduction
A common problem that a majority of parents face in child rearing
is that children do not want to eat the food their parents present
them. Parents often report their toddlers spitting out food during
feeding and pushing or throwing foods away (Lewinsohn et al., 2005).
This problem can range from refusing a single food item to the re-
jection of complete food categories. Children are considered more
picky or selective in eating when they accept a smaller variety of
food items presented by their caregivers. (Dovey, Staples, Gibson,
& Halford, 2008; Jacobi, Agras, Bryson, & Hammer, 2003). The
rejected food can either be familiar or novel. The unwillingness to
try novel foods is also called ‘food neophobia’. This phenomenon
can be considered part of picky eating (Dovey et al., 2008). Pickiness
has disadvantages because it is related to insufficient vegetable and
fruit intake and a healthy diet requires varied food intake (Jacobi
et al., 2003). In an extreme form, pickiness in eating can even lead
to avoidant/restrictive food intake disorder, as described in DSM-5
(American Psychiatric Association, 2013). This disorder is
characterised by the failure to meet appropriate nutritional or energy
needs, caused by lack of interest in food, rejection of food based on
its sensory characteristics or concern about aversive consequences
of eating.
To some extent, pickiness in eating is a normal developmental
phase. Pickiness normally reaches its peak between 3.5 and 5.5 years
and then reduces gradually. However, the range of pickiness among
children is large and almost 20% of children between 8 and 12 can
still be considered picky eaters, meaning that the variety of their
diets can be considered insufficient (Dovey et al., 2008; Jacobi,
Schmitz, & Agras, 2008). Despite its developmental dynamic,
pickiness appears to be a stable trait: more picky eating early in life
predicts more picky eating in adulthood, especially when consid-
ering the intake of fruits and vegetables (Nicklaus, Boggio, Chabanet,
& Issachou, 2005; Skinner, Carruth, Bounds, & Ziegler, 2002).
The most obvious reason why children do not want to eat a
certain food is because they do not like the taste of it (Gibson, Wardle,
& Watts, 1998). However, children do not only reject food because
of the taste, they can also dislike the texture, temperature or colour
of the food. When considering tactile qualities, in general, people
have a dislike for tough, lumpy and slimy food, probably because
those foods are more difficult to manipulate in the mouth while
eating (Szczesniak, 2002). In addition, foods containing hard par-
ticles or pips and bits are generally disliked, perhaps because of the
danger of choking or contamination of the food (Szczesniak, 2002;
Wardle & Cooke, 2008). In general, people like foods that are crispy
or crunchy, although this also depends on the type of food and ex-
pectancies people have (Szczesniak, 2002). For instance, people
expect an apple to be firm and crispy and hence a soft, mealy apple
is experienced negatively. But for a cake, it is totally acceptable to
be soft and to have a spongy texture. Indeed, a crispy and juicy piece
of cake would probably be disliked. Zeinstra and colleagues pre-
pared two foods (carrots and beans) at six different ways, analysed
how this influenced different attributes of food and how this was
related to the preference of children. They found that preparation
methods that increased crunchiness were liked better, whereas
preparations that increased granular texture or made the food fall
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apart were disliked. However, the two most liked preparation
methods were also the most familiar ones, so familiarity and
expectancy might also have played a role (Zeinstra, Koelen, Kok, &
de Graaf, 2010).
While some children easily accept many different tactile quali-
ties of food, others might be quite fastidious. One factor affecting
the acceptance of different tactile qualities is how sensitive chil-
dren are to touch. Tactile sensitivity can be conceptualised both as
having better tactile perception and as stronger affective respond-
ing to tactile stimulation (Cascio et al., 2008; Parush, Sohmer,
Steinberg, & Kaitz, 2007). More tactile sensitive children who strongly
dislike particular tactile sensations, like the feel of sand or grass,
or labels and seams in clothing, appear to be more sensitive to touch
in their mouth and therefore to textures of food as well (Dunn, 1997).
This might suggest that sensitivity to touch contributes to picky
eating, and indeed some studies support this assumption. For in-
stance, a group of children clinically diagnosed with tactile
defensiveness (children who display an overreaction to tactile stimu-
lations) rejected more foods, ate fewer vegetables and refused more
often to eat new foods, compared to healthy children (Smith, Roux,
Naidoo, & Venter, 2005). Moreover, in a sample of normal healthy
children between 2 and 5 years old, parental reports of tactile sen-
sitivity correlated both with fruit and vegetable intake and with
parental reported food neophobia (Coulthard & Blissett, 2009). In
addition, in a study with children between 5 and 10 years old, not
only a relation was found between taste sensitivity and selective
eating, but also between tactile sensitivity and selective eating
(Farrow & Coulthard, 2012). Again, this indicates that if children tend
to dislike the feeling of several stimuli more, they might also dislike
specific tactile qualities in their mouth and therefore dislike and
refuse specific foods.
A clear limitation of the abovementioned studies is that they were
all based on parental report. It is possible that this introduced a bias;
that is, overly concerned parents might be inclined to overly report
both the tactile sensitivity and the selective eating in their chil-
dren. Moreover, picky eating in children is related to more conflicts
during meal times and struggles for control (Lewinsohn et al., 2005)
and to preparation of special meals (Mascola, Bryson, & Agras, 2010).
This could result at different eating behaviour at home then during
an objective taste test in a lab.
In the study of Lukasewycz and Mennella (2012), a behavioural
measure of tactile sensitivity was used. It was measured in children and
mothers if lingual tactile acuity – the ability to identify raised alpha-
betical letters with the tips of their tongues – was related to preferences
in food textures, pickiness and food neophobia. No such a relation was
found, which suggests that picky eaters are not better in tactile per-
ception. It is however possible that although their perceptual abilities
are not different, their appreciation of tactile stimuli is.
Therefore, in the present study, the relation between picky eating
and appreciation of tactile stimuli in children was measured with
behavioural tests. Picky eating was measured by presenting 10 food
items, with different structures, textures and temperatures and will-
ingness to taste the food items and liking of the different foods was
measured. The children were also asked to feel 10 tactile stimuli,
with different structures, textures and temperatures and liking of
the stimuli was measured, as an index of tactile sensitivity. Because
pickiness in eating is related to age, we expect to find a more
pronounced relation between preferences for textures and tastes
in the younger children.
Method
Participants
All parents from children in grades 2 to 5 of two elementary
schools in The Netherlands received an informed consent and two
questionnaires, which the parents could return if they gave their
permission. Forty-seven children with permission from their parents
were asked to participate. Three children were excluded because
they had some type of food allergy. The remaining 44 children, 24
girls and 20 boys, were between 4 and 10 years old (mean = 7.3,
SD = 1.9).
Materials
In the behavioural test of picky eating, each child was offered
10 different kinds of food to taste: banana, warm green tea, rice milk,
sparkling water, raw carrot, ice cubes, peas, jelly, shrimp crackers
and a toffee, all presented in equal white plastic bowls, ø 10 cm. The
food items were chosen to include different textures and tempera-
tures, like smooth, crispy, slimy, rough, hard, soft, hot and cold. Two
scores were derived from this test. First, it was measured how many
food items a child was willing to taste, which could range from 0
to 10. A child was considered less picky if he/she refuses less food
items. Second, the children were asked to evaluate the food items.
If a child has a higher overall liking of the food items, he/she is also
considered less picky. If a child refused to taste a food item he/she
was scored 0, when a child did taste the food, he/she had to indi-
cate whether he/she liked it or not on a five-point scale, ranging
from a smiling face (very pleasant; this corresponds to a score of
5) to an angry/sad face (very unpleasant; this corresponds to a score
of 1). At the start of the behavioural test, the scale was explained
and when the child indicated understanding of the task, she/he was
offered the 10 different kinds of food. The scores could range from
0 to 50, higher scores mean that the child evaluated different foods
more positively and is an index of less picky eating. The Cronbach
alpha value of this measure was .56.
In the behavioural test of tactile sensitivity, children were
offered 10 different stimuli to touch with their hands. The stimuli
(a velvet cloth, warm water, sugar, sanding paper, a stone, ice cubes,
cookie dough, jelly, shrimp crackers and hair gel) were placed in
plastic bowls, ø 10 cm, inside 10 separate closed shoeboxes (with
an opening for their hand). Again, the objects were chosen to include
different textures and temperatures. The children indicated for every
stimulus whether they found it pleasant to touch. The children first
practiced with an open shoebox, with marbles in the bowl and then
it was explained how the rating scale worked. The scale ranged from
a smiling face (very pleasant to feel; this corresponded to a score
of 5) to an angry/sad face (very unpleasant to feel; this corre-
sponded to a score of 1), making it a five-point scale. Scores can
range from 5 to 50, with higher scores indicating higher affective
evaluation of the tactile stimuli, an index of less tactile sensitivity.
The Cronbach alpha value of this behavioural test appeared .79.
Questionnaires
Parents were to rate the variety of food products their children
liked, based on the method of Schreck, Williams, and Smith (2004).
Parents were asked to rate if their children liked a food item (score
1) or not (score 0). This was asked for 50 different food items,
categorised in five groups (fruits, vegetables, dairy products, grain
products and protein-containing products). Scores can range from
0 to 50, with higher scores meaning the child is less picky in eating.
The Cronbach alpha value, entering the five subcategories, was .76.
Further, parents were asked to fill out the Dutch translation of
two subscales of the Short Sensory Profile (Dunn, 1999): sensitiv-
ity to taste, which consists of four questions, and processing tactile
stimuli, which consisted of 18 questions. Each item was scored on
a five-point scale. Higher scores mean lower taste/tactile sensitiv-
ity. The Cronbach alpha value of the taste subscale was .83, of the
tactile subscale .75.
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Procedure
The study was approved by the Maastricht University, Faculty
of Psychology and Neuroscience Ethical Committee. Children were
tested individually and the order of the behavioural tests was
counterbalanced. Afterwards they received a little present (a pencil
or eraser) for their participation.
Results
The behavioural measures of picky eating both correlated
significantly with affective evaluation of tactile stimuli (see
Table 1).
Age did not correlate to picky eating (number of tasted foods:
r = −.07; liking of foods: r = .147, p = .34) and only trend-significant
with the evaluation of tactile stimuli (r = −.262, p = .086). However,
when the group was divided in a younger versus an older group,
based on a median split (median = 91.5 months, around 7.5 years),
it appeared that the relation between picky eating and tactile sen-
sitivity was present in the younger group (n = 22, number of tasted
foods: r = .45, p = .037; liking of food: r = .49, p = .021) but not in the
older group (n = 22, number of tasted foods: r = .14, p = .53; liking
of foods: r = −.024, p = .92; see Fig. 1).
Both measures of the behavioural test of picky eating corre-
lated significantly to the parental ratings of variety of food intake
of the children, but only the number of foods tasted correlated sig-
nificantly to the parental rating of taste sensitivity (see Table 1).
The behavioural test of tactile sensitivity did not correlate to the
parental questionnaire of processing tactile stimuli.
Discussion of the
In the present study we showed that behavioural measures of
tactile sensitivity are correlated to picky eating in a sample of normal
children, especially in the younger children between 4 and 7.5 years.
This is in line with our model that a higher sensitivity to touch causes
children to dislike the feel of particular foods in their mouth and
therefore to dislike eating the foods. The fact that the relation was
only confirmed in younger children suggests that the tactile quali-
ties of food are more important in that age, perhaps because the
dental and physical development makes it more difficult to ma-
nipulate food in their mouth (Szczesniak, 2002). Older children also
have a longer learning history and might therefore incorporate more
factors to base their preference on, which might make tactile quali-
ties less important. It should also be noted that the present study
has a small sample size, and replication, preferably with a larger
sample size is warranted. Moreover, a longitudinal design, in which
tactile sensitivity and picky eating is tested repeatedly in the same
children, would inform us more about the development of the re-
lations between tactile sensitivity and picky eating.
In the present study, we only measured affective evaluation of
tactile stimuli as index for tactile sensitivity. Lukasewycz and
Mennella (2012) found that tactile acuity in children was not related
to food preference or picky eating. However, it is possible that other
measures of tactile sensitivity, like threshold for touch, are related
to food preferences. In would be interesting to measure several di-
mensions of tactile sensitivity and relate it to food preferences in
children, in one study.
The behavioural tests only partly corresponded to the parental
questionnaires. It is possible that children behave differently during
an objective test at school compared to a home environment. At
school, the presence of an unknown test leader and demand char-
acteristics might influence behaviour, whereas at home different
factors (like the wish for autonomy and parenting style) can play
a role. In addition, the norm of parents (i.e. which tastes are normal
for children) might differ, thereby influencing their conception of
whether a child is picky/tactile sensitive or not. More research vali-
dating the behavioural tests is therefore advised.
The present cross-sectional design does not preclude alterna-
tive explanations. For example, it is possible that some children are
more sensitive to all kinds of sensory stimulation, including not only
touch and taste but extending to sounds, light, and smells. A general
sensitivity would in that case explain the relation between sensi-
tivity to taste and touch. This means future research should take
Table 1
Mean scores and correlations between the dependent variables.
Mean (SD) 2 3 4 5 6
1. Picky eating
(behavioural test:
number of foods tasted)
9.0 (1.3) .74** .30* .35* .40* .02
2. Picky eating
(behavioural test:
liking of food items)
37.2 (6.7) .303* .38* .21 −.11
3. Tactile sensitivity
(behavioural test:
liking of tactile stimuli)
36.7 (7.1) −.09 −.02 .17
4. Variety food products
Questionnaire




6. Processing tactile stimuli
Subscale SSP
4.41 (.32)
*p < .05, **p < .01.
Fig. 1. Scatter plots and trend lines, showing the relation between tactile sensitivity and number of tasted foods (left panel) and liking of foods (right panel).
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more aspects (e.g., general sensitivity) into account, but also that
a more experimental approach is warranted. For instance, one could
manipulate the acceptance of tactile stimuli by repeated exposure
(letting children touch different tactile stimuli by hand) and test if
this influences acceptance of food items and reduces pickiness in
eating. If so, it would mean that picky eaters can not only be stimu-
lated to accept more diverse food items by exposing them to the
taste of food, but also by exposing them to the feel of tactile stimuli.
It is important to stimulate the intake of fruit and vegetables in
young children, especially since we know that dietary preferences
of young children are quite resistant and prolong even into adult-
hood (Nicklaus et al., 2005; Skinner et al., 2002). The present studies
show that affective evaluation of touching stimuli by hand is related
to the evaluation of eating foods in children between 4 and 7.5 years.
This stresses the importance of gaining more knowledge about the
role of tactile qualities in accepting foods and opens new possibili-
ties in teaching children to appreciate foods.
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